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Publication Title: 

ORGANIC ELECTROLUMINESCENCE ELEMENT 



Abstract: 

PROBLEM TO BE SOLVED: To provide an organic electroluminescence(EL) 
element having high luminescence efficiency (light extraction efficiency), and low 
power consumption in high luminosity. 

SOLUTION: The light, which is generated within the organic EL element, has two 
courses of the light (1), which directly goes ahead of the element, and the light 
(2), which goes ahead of the element after reflecting from a negative electrode 
15. Since there is light pass difference, these light interfere mutually. The phase 
difference &delta between the light, which comes out from a luminescence layer 
and goes directly ahead of the element, and the light, which reflected by the 
negative electrode, is obtained by &delta =&pi +4&pi L/&lambda concerning to 
the normal direction of a substrate, in which &lambda is wavelength, and L is an 
optical distance from a light emitting position to a reflective face. The optical 
distance L is given by an optical film thickness nd of an organic material which 
exists in from the luminescence position to the reflecting face (n is a refractive 
index and d is a film thickness). When the organic material, which exists from the 
luminescence position to the reflecting face, consists of a plurality of the layers, 
the optical distance L is given as the sum of the optical distance (optical film 
thickness) of each the organic layers. 
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3ajK**fc*cfc:$rS*fr : L= (2N- 
SSJgfr'S/Md&S^tt : L = NA/ 2 
[0024] **Jt<0»JBO««E Lffli, * ( 4 ) 

ttJKrfJ: ^ {cflWt*iiTv»*. 4ft. A ( 4 ) 
ixg* 4 ± A/8 co&fflfi-C&fUf . ^ < b i> <R3i3$,£ 

£. *»IS<?WBJBMC*JV^-C. * (4 ) 

*c»j£-r s i a t*? & «j*-r s a*. < 1 t> ± a / 

8c0icHl*lTTt (4 ) gr(iff}1iftLTV>*Uf.J:\,"». 4 
ft. fKtS«e3m*C*43K1 ft W^fcJ:lf*OR3e»r 

m<mimmz£^xmKc&cox\ &mmM®v>m. 
[oo25i*fc. ^mmcowmco^mE Lm=?<om& 

tt. H 1 3^H 1 4-C^Lft.fc 5«r«*a«fCBB^SfL 

r ^ & 2 jim^ 3 mm.com=? . *^<o*bfc*3iss*£ 



3HRjsS»*l»lCo^rJaT^« ( 1 ) X'^ib^ti 

£. 

5 = w + 4ttL/A (1) 
[0022] i.IT\ AJitfcft. Ui«3teffiS*>6R» 

frt>%Mm&?t,z&iE-t&imttm mm. 2mmco 
mTiz&^xizw^-mmm ) coyt^mm- ndx-s-t 

«JtfflSB«» S^3fc^&^-riE?L^jISl 3 
a/m^jMtt%3til 1 4 b co^ffi. iL< tt«3K« 
( jETllnjMtt ) /«^«SI®^#ffifi[aT^*-t Sit 

rabittf. n^?wnm<7)mmz%=Fmm (¥£m&#ifi 

X'hh. 

[ o o 2 3 ] su i > <ot;m&—m(07ti,±, mmx'<n 
nfc Lxxwimz&xK&ftcommu.. jjitos* 

( 2 ) X'5-t Ctlh D ( A ) (CJtffW-* . 
D(A)=l+cosS (2) 
IfeTteW^Sfr^^X^h/USrP (A) b-fht. m 

=?^x-mm^ixhmt^9 v^i < a ) (4. ^ 
(3) T»sns. 

I (A) =P (A) D (A) (3) 

Ltztf-oX , =&!Wiito!kb LXC0%.<V%imt S = 2U?c 

C0b%WckX\ 5= ( 2N+ 1 ) TECOfcifi^t^S 

( i: t,KN{4iE<?MBR"e*)t ) . i^ftftii* (1)2: 
&-oXm%m.-ttl2i.T<7)£ 
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(4 ) 
( 5 ) 



TtfMlfiWraBUi* ( 4 ) SriWft-tJ: 3 CSSSii 
4. T*<0<WR&*'tiE<»«a»N*«lO*&^*tRffl-*-6 

«tf0®$f*nti. 1. 6—1. 8Igt*6. ^Ji.tf. 
2*M^^Cfcv->TW^W4fi0Sff^n = 1 . 7 fc-f 
St, j:< %\t>tltzft%ttnX'$>& A 1 m q 3 <75^3t<7) 
«t"C«SA = 5 1 0 n m^L-Cm^^ilW^JS^Jl 
Jf (4 7 5 n m t . £ CD&Wtel^&fc «k -ot+^C 
Sc« LTKBITS . 4 fta^co^ffi^^ibti 6JS 

mq 3 c07* h;U5^- y-fey^ ■ ( A ) S: 
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;, T S *fr$ n = 1 • 7 ^ * »lS* 

* »75nm.«112n».«150n»«J;(; 

» 1 1 2 nmTBHBW^*"* 1 **; 
f: r JIS-Z 8 7 0 1-19 8 2 CW*2^ 
Si^mSF^V^tt. WW***™* 

y /Sifc ± o - cmje^wt* t * o www 

^/U/-^(4-Met hyl -8 7 hy 
droxyquinoline:Almq 3 K^JJ 



r *%**r/-**** (PBD) ^ 

^tt*2lllfllW«« t * 



* a. ) fe«a»LtW160n««)4M»* 
^^t.2 mm ^**^l^ 

i~ BUW 3 0 0 n m<0L i F i 



!(9 



S^t^^^s? LSI* 

?^SS^#,*«-cav^=HW-*. arc 

v T*t cfrt 2. - k ^ * h ' 
! (nr. krii^W^^^ 

"■6 (b) »*»*** 
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_;^(4-Methyl-8 hy >jy 
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w*rr«**mt*mo 1 %HBU Omo 1 %WHL 
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i ) zngMmtrmmi 6 0nmcr>&mmz&f&im 

ItL. 2mmfl<0jiWT««S»*. A 1 1M±fcBW 
id« 3 0 0 n m«i L i F * If LtftgfSMt S . § 
t>kz. ;RStt#A (Ar ) HB5K,4>T\ ZtrMttHz 

[0046] (2) 

IE7Li±Aili:LT, m-MTDATAjITOtI±l: 
3 0 n mcr>mmX'B&ZL. -0*3WX. lE^M^M t IX. 
a-NPD^50nm«iIT«L, ZblZ^BMl 
kHSIfcA 1 mq 3a>£&*>^8Si£tt3Biyg£8 7 n 

t,Z lx^be Lm^£imt&. 

[004 7] (3) $mM3 

?m$:mm-t&&&Mmt LT . SW** l 5 OnmcOM 

g a g ^srttffl ufcjawi . sjbw 2 1 Pi t*«*m 

AgSrfflV^ftlg^wi^Ttf^. MgAg-g-^cDftSfi 

Tffl5tUS*S3l. nr = 0. 3. k r = 5T*>r>3t . Z 
<n%&jm*&iX. 01 2W5C*^^fcKltST'W 

mm^tmmm. <? r = 2 . 5 (^ ; jry) t% 

S. tt^ilMKOJHJWi. HI 10i3^«.N = l 
-i>. 

[0048] 

vmmmnxfrmmndii. na= (2n-d a/ 

4. (nttJffiiff*, dlflW^ A{±^3t^4"L«*. N 

-r & «r t . imm.ficoi&Mzimizm 

^f«Itt?t36i«*¥iffn dli. n d = ( 2 N- 
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m^zmm-ti> z t 1. . it #jh 3 lea^^T 

nd= (2N-1) A/4. (nliMf, dtiJMH. 

<7)x\ %<7rt\-msL ] o\&L%}Q*-m<-t&zt&x'% , m 

#ffi# ittfcJRa^JtttWR** H - t >- $ tlX v * & CD 
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4. (nJiSSf^, d{±Jg|JS. Ali&3fetfD4>'fr?£J5. N 
i. i fc #"T'# h . tf*a 6 ieaS^^BJTii . ffettl 

m)m&m<xz. ^^vmm&^mm. -t%hh%> 

V-VynzX-oXfflWX'Z . Vflftj&IOft 
^BW£J:4Ta^£SS>te*Jb$£fca*'CSS. ft 

ifndii. nd=(2N-l) A/4. ( n«ffl*f 
dimm. A{^3t«04"t^S*. NttlEODfflft) *r 

■r . rmnjv7>im$:®mzmm-z>z t &x 

[0050] S»*«8IBtt<OSMBTtt. KfcffifcL Kit* 

stN(±. i x-hhcox\ -tztyh i ix^^Srfijffl-ri. 
ztiztc*). imme>i!mzm<x'% , fiftBEKifttcss 

tfi. Z<r>b*<r>Wf-WiWiV>%km5.. m& 
8W^H^fflrtT-J)l.co-C\ TiK»»CJ:*»3K3S 

%t>ti. m9m%umcoim$m$:™i-zbiz£^x. 
wmM&kvm&cosb'it'gmzmMt-t&zttfX'Z 

[oo5i] »*ir i is»<of6"HTtt, ■mm&wm<r> 

Wf-Wmm<r>^S§Mn d{±. n d = ( A/4 ) ( 2 N 
- 5 r/7r ). 5r = arctan (2nk,/(n ! - 
(n r ) 2- (K r ) 2) ) +7T. ( n2Sn r 2+K r 2T$> 

co^mm^^m^^mmn <u±, n a = ( a/ 

4) (2N-JrA) . Jr=arctan (2nk 
r / (n«- (n r ) 2 - (K r ) 2) ) (n2fin r 2 
+ K t 2T'a5 9. n{±S»f^. dimm. Att«36<0«t"C» 

IXDJij U»**flf < -t & Z t WX' S . ?1¥BMS*<0ffi«* 
nd= (A/4) (2N-JrA), Jr = arct 
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an ( 2nk,/ (n^- (n t ) 2 - (K r ) 2 ) ) + tt. 
( n2Sn r 2 +K r 2 T-J)0, Mig^, di±§£J?. A 

x\ x<D9\-&wr>ftLwmzm<-t&zttfxn. mst 
n^<r>mL^^zmm'h z t wtz & . imm 1 4 

Rwir&m&<v&%mtfw f - t? y ^frc v ^ s o 

;b^>f£3te{a®£ K - 1 V?\,z X ~> XWMX'% . 

[0052] mim 1 53m<nmiv\$. wm>mwm 

m^Wimcoft^mmndli. nd=(A/4) (2N 
-JrA) , Jr = arctan (2nk,/(n ! - 
(n r ) 2 - (K r ) 2 ) ) + ( n 2 Sn r 2 + K r 2T-$> 
0. ntiSSf^, cUiJUi. AttfBfcD'Nl^ft. Nli 
IEtf*») =5:*Wffi«:»rtrforC. *<OJMS0R K> ft \M 

^ssstJ: &^m%h%:£ £ t fc at* * z t & . « 

fPndli, nd=(A/4) (2N-«rA), 
<?r=arctan (2nk t /(n2- (n r ) 2 - (K 
r ) 2 ))+?r, ( n 2 gn t 2 + K r 2 t'S)'3. ntiJSHf 

[00 53] 1 8Ctt«)»t?U. RkSii. R» 

BOa^M M$4tl 9Ett<?5fMHT«s IE 

J8=P OKK"<>a8IMc J: & *&'7frDi£## 5 ft S J5 if» < & 

< . m&<nmmmz£r>x!%$!,i l zmm-z>zbtfx°% 
tm&f&emertf&iB* ndii. ffct^^t** ± a / 

[07] [Ull] 
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[mi ] mmELmTiz&v&ft^mzfjiLt.zmx'fo 

[02] A 1 mq 3 ^7^ h^S^ y-fey^. • X^i? h 
)VZ5t;LtzmX'foh > 

[03 ] si i <nmmmx<nnrFmm<r>im z^ttz 
[04] m, z Fmmmmmmkmmm<om^mLtimx' 

[05] *^i^»Si:jE?Lltriatt««<0flBi3i:** 
L7t0T'S> h . 

[06 ] GMB^-ffcS r . x^df-KSt^R, 

SBfcV^WH (A) ^^i>^^^t^0TS> 

[07 ] %mimzmitzwmw.frt>wsm*.x*<r)% 

[08] »S2«0|ISS»®-ee5«^jMJiwKJI$:^^/c 
^OfBfcX^? WUO3S^&^Lit0T"S>.£>. 
[09] #a&K7c»«!03t%6®Ri:R«ffitc*J»t*tiffl 

[010] 3K^^ftO««:*#a&IS6Hrtif: Lfc*^ 

[0in *«e Lm?<r>^?mms<o%&mm<?)&g. 

*ft< 1 ) iSLfcHt**. 

[0123 L3g^«om^!ftjMB<Dft*ffiyirat£5e 
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[013] « : HSBSttfft}tJi**i-* 2JBi!tf>**E L 
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1 #7X1S 

2 ^fii tams) 

3a. 13a JEOMmm 

3 b E7Lfsl3Mtt^S 

4a m?mmm 

4 b. 14 b m-?i?jlitt^7tJi 
5.15 ^ffi (^Jg«ffi) 

6 ^fiS 
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[HI 3 1 




[04] 



[03] 




, u) = P (X) D (A) 



[09] 

1 fttt* 



400 



Stjt (nm) 



[010] 



[014] 



_S2i- 



HI 



Al 



Au 



0.57 
027, 



0.89 
2 43 



3.16 
1.71 _ 



2.462 



T32 
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2,11 _ 



2.63_ 
1.99, 



J*9_ 
220 



0^29_ 
0.868 



R_ 
0.9I0_ 



0J45_ 
0.767_ 



0.671 _ 
0.6B3_ 
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0.973 
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0.372- 



0.113 
0222 
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0.973 
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Sr 



Al 

Cu 
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Jfi0_ 
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Aluminium 8-hydioxyquiaolinate(Alq3) 





OT Me 
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Tris(4-Methyl-8-quioolinolato)Alumiiiium(Alinq3) 
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